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appeared in crops, there was no bleeding until the last. He died a horrible
death, with haemoptysis, haemaluria, retinal haemorrhages, and terminal
broncho-pneumonia, Necropsy showed radio-active deposits in the lungs, the
portal of entry evidently having been the respiratory tract.
In certain cases anaemia and necrosis of the jaw did not occur, but
after a number of years generalized changes in the bones developed '
with deformities and sometimes spontaneous fracture, a condition
known as radiation osteitis, In addition to the seventeen deaths from
intractable anaemia and two from necrosis of the jaw, one girl died in
1924 from a sarcoma of the femur and another girl in 1927 from a
sarcoma of the scapula. The painting of dials was prohibited in 1924.
Since no further cases of anaemia had appeared by 1929, there seemed
reason to hope that the danger was over; but in the following two years
three more deaths occurred from the same cause. Altogether, therefore,
there have been twenty cases of death from occupational mesothorium
and radium poisoning, of which live were due to a bone sarcoma.
It is interesting that the witch-dial industry has revealed a carcinogenic
agent hitherto unknown, namely, continuous bombardment by the alpha
particle. Although this agent is quite different from all other known
carcinogenic agents, and although its action is continuous, there is the
usual prolonged period before malignancy becomes manifest. The alpha
particle can be held responsible because more than 92 per cent of the
radiation coming from the bones are alpha and only 8 per cent beta
and gamma. The total amount of radio-active material in the deposit
necessary to produce fatal results is extremely small; 0-01 mgm.
distributed over the whole skeleton is sufficient to produce a terrible
death years after it has been ingested, Radium is thus the most deadly
poison known; tetanus toxin previously held the record with a lethal
dose of 0-22 mgm.
The alpha particles., consisting of the nuclei of helium atoms, are shot
out with great force, travel at a high speed, and possess an enormous
momentum on account of their mass which is much greater than that
of beta rays, They collide with other atoms with powerful impact,
which disrupts them and produces molecular chemical changes, Thus
alpha particles decompose water into hydrogen, oxygen, and hydrogen
peroxide, and hydrochloric acid into hydrogen and chlorine, expending
locally about 100 times as much energy as beta rays and acting in a
manner correspondingly more destructive of human tissues,
It is obvious that ingestioa or inhalation of radio-active materials
in industry is highly dangerous and that all occupations involving the
handling of such substances should be strictly controlled and supervised.
Outside New Jersey and Connecticut the practice of pointing the brush
v/ith the lips is unknown. The International Labour Office found by
Inquiry from watch factories in Switzerland, France, Germany, Austria,
Great Britain, and Belgium that the painting in those countries is
done with a stylet which is not sucked, and that no ill-effects have
been observed, In Great Britain the number of workers in this trade